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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an outflow of a high 
temperature raw material to the outside of a production device 
and corrosion of the wall of a device furnace by the flown-out 
raw material in the case when the high temperature raw 
material is flown out by an accident in a semiconductor single 
crystal production device based on a CZ method, and to provide 
a method of evaluating a graphite member suitable for 
preventing the outflow. 

SOLUTION: A quartz crucible 14a is provided at the inside of a 
furnace 12 of a production device. A protective crucible 14b, a 
crucible stand 18 and a crucible supporting shaft 20, which may 
be brought into contact with a molten raw material M when it 
flows out, are constituted of graphite members. Isotropic 
graphite having a bulk density of 1.70 to 1.90 g/cm3 is used for 
producing the graphite members. Or, a graphite material having 
such a characteristic that the rate of dimension change of a 
part dipped in a silicon melt for a time between 10 to 20 min is 
<5% is used for producing the graphite members. Further, 
isotropic graphite such that its ash content is <20 ppm is used. 
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* NOTICES * 

iTPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacturing installation of a semi-conductor single crystal which raises a single crystal 
with the Czochrlski method which has the heating heater for carrying out heating fusion of the raw material 
melt and raw material melt which were held by the crucible in the furnace of a manufacturing installation, 
protection of a manufacturing installation furnace wall, and the graphite member arranged for the incubation 
in a furnace etc. The graphite member arranged in the manufacturing installation furnace which may touch 
the raw material melt which flowed out when a melting raw material flowed out of the crucible which held 
raw material melt at least, Or the manufacturing installation of the semi-conductor single crystal 
characterized by bulk density using the isotropic graphite of 1 .70 - 1 .90 g/cm3 for the graphite member 
arranged in the manufacturing installation furnace for preventing holding the raw material melt which 
flowed out and contacting a manufacturing installation furnace wall as an ingredient of this graphite 
member. 

[Claim 2] In the manufacturing installation of a semi-conductor single crystal which raises a single crystal 
with the Czochrlski method which has the heating heater for carrying out heating fusion of the raw material 
melt and raw material melt which were held by the crucible in the furnace of a manufacturing installation, 
protection of a manufacturing installation furnace wall, and the graphite member arranged for the incubation 
in a furnace etc. The graphite member arranged in the manufacturing installation furnace which may touch 
the raw material melt which flowed out when a melting raw material flowed out of the crucible which held 
raw material melt at least, or as an ingredient of the graphite member arranged in a manufacturing 
installation furnace in order to prevent holding the raw material melt which flowed out and contacting a 
manufacturing installation furnace wall The manufacturing installation of the semi-conductor single crystal 
characterized by using the graphite material whose rate of a dimensional change of the part which was 
immersed in the fused silicon melt less than 20 minutes 10 minutes or more, and was immersed in 
subsequent silicon melt is 5% or less. 

[Claim 3] the graphite member which may touch outflow melt in the graphite member which is the 
manufacturing installation of the semi-conductor single crystal indicated to claim 1 or claim 2, and has been 
arranged in the furnace of said semi-conductor single crystal manufacturing installation at least when raw 
material melt flows out of a crucible - a graphite crucible, a crucible base, a crucible support shaft, the 
graphite protection polar zone, a heating heater, and an exhaust gas pipe — and — or the manufacturing 
installation of the semi-conductor single crystal characterized by being a molten-bath leakage saucer. 
[Claim 4] The manufacturing installation of the semi-conductor single crystal which is the manufacturing 
installation of the semi-conductor single crystal indicated in any 1 term of claim 1 - claim 3, and is 
characterized by ash content using an isotropic graphite 20 ppm or less as an ingredient of said graphite 
member. 

[Claim 5] The evaluation approach of the graphite material for semi-conductor single crystal manufacturing 
installations which carries out the description of evaluating the property of this graphite material from the 
dimension or volume change of the graphite ingredient part which was immersed in the raw material melt of 
the obtained semi-conductor single crystal which carried out heating fusion in graphite material, and was 
immersed in raw material melt. 

[Claim 6] Said raw material melt immersed in the graphite material which is the graphite material evaluation 
approach for semiconductor devices indicated to claim 5, and serves as a candidate for evaluation is the 
evaluation approach of the graphite material for semiconductor devices characterized by being silicon melt 
which carried out heating fusion and obtained polycrystalline silicon or single crystal silicon. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the evaluation approach of the 
graphite components ingredient used for the manufacturing installation and manufacturing installation of the 
semi-conductor single crystal for manufacturing a semi-conductor single crystal. It is the Czochrlski method 
(Czochralski Method and a following CZ process are called.) which grows a single crystal under the seed 
crystal by being immersed and pulling up a crystal to the raw material melt held in the crucible in a single 
crystal manufacturing installation furnace in more detail. It is related with the graphite material evaluation 
approach of evaluating the property of the graphite component which constitutes the manufacturing 
installation of the used semi-conductor single crystal, and its graphite component. 
[0002] 

[Description of the Prior Art] The CZ process which dissolves a semi-conductor single crystal raw material 
within the crucible of semiconductor fabrication machines and equipment, is made to **** seed crystal to 
this melt side as one of the manufacture approaches of a semi-conductor single crystal conventionally, and 
raises a semi-conductor single crystal is known widely. Although the training technique of the semi- 
conductor single crystal using a CZ process is broadly used in order to obtain semi-conductor single 
crystals, such as silicon and GaAs, below, it explains the conventional example of this invention by making 
training of a silicon semi-conductor single crystal into the example. 

[0003] After the method of raising a silicon single crystal by the CZ process fills up with the polycrystalline 
silicon used as a raw material the crucible by which the outside which it had in the manufacturing 
installation furnace was constituted from a product made from a graphite, and the inside was constituted 
from a product made from a quartz and fills the inside of a manufacturing installation furnace with inert gas, 
such as an argon (it is also hereafter called Ar.), it is heated to an elevated temperature 1400 degrees C or 
more at the heating heater arranged in the perimeter of an outside of a crucible, and dissolves a raw material. 
And the semi-conductor single crystal of silicon is formed under the seed crystal by pulling up up, rotating 
seed crystal calmly, if take down seed crystal from the upper part to this silicon melt by which heating 
melting was carried out, a tip is made to **** to a silicon melt side and the temperature of seed crystal and 
silicon melt is stabilized. 

[0004] In training of such a semi-conductor single crystal, while growing up the single crystal, it is 
necessary to continue holding within a crucible the melting liquid which is the raw material in the hot 
condition which can raise a semi-conductor single crystal. Measures with which the raw material melt which 
detected the melt outflow in a crucible promptly even if the melt of an elevated temperature [ crucible ] 
should flowed out in the manufacturing installation furnace, since possibility of inducing a disaster serious 
when the hot melt out of a crucible begins to leak in a manufacturing installation furnace by the unforeseen 
accident of during this period, an earthquake, or others was also considered enough, and flowed out of the 
crucible does not begin to leak outside a manufacturing installation, either are taken. 
[0005] For example, when raw material melt flows into JP,1 1-1 80794, A out of a crucible, to it, the fall of 
the unusual melt side within a crucible is detected promptly, and the equipment which tells an operator 
about melt having leaked from the inside of a crucible is indicated. It is related with the raw material melt 
which flowed out of the crucible. And to JP,2-225393,A By devising the configuration and configuration of 
a graphite member or a heat insulator which have been arranged for protection of a manufacturing 
installation furnace wall, the incubation in a furnace, etc. The raw material melt which flowed out of the 
crucible is held in a manufacturing installation furnace. Begin to leak to the outside of a manufacturing 
installation, or Or in order to cool the manufacturing installation furnace wall made with the metal, it 
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prevents that hot raw material melt eats away the furnace wall of the single crystal manufacturing 
installation which made the furnace wall dual structure and was carried out [ flow back / between furnace 
walls / cooling water ], and the single crystal manufacturing installation equipped with the function for 
preventing the accident by a phreatic explosion etc. is shown, and it is by carrying out. 
[0006] By taking these measures, it leaked out of the manufacturing installation furnace, and an operator is 
exposed to risk or the raw material melt which flowed out of the crucible has avoided the situation whose 
production of a single crystal carries out damaging an outbreak of a fire and a manufacturing installation 
etc., and becomes impossible. As for the hot raw material melt which might cause serious disaster, such as a 
phreatic explosion, when the furnace wall was eaten away by hot melt, even when it was small, and leaked 
from the crucible, in the single crystal manufacturing installation which flowed back cooling water to the 
furnace wall in order to protect a metal manufacturing installation furnace wall from the elevated- 
temperature ambient atmosphere in a furnace especially, it is important to catch certainly by the graphite 
member arranged in a manufacturing installation furnace by the above equipment and approaches 
[0007] FF 

[Problem(s) to be Solved by the Invention] However, the configuration and structure of the graphite member 
which has protected the furnace wall from the crucible made from a graphite which constitutes the interior 
of a furnace of a single crystal manufacturing installation, or a heating heater or hot radiant heat are made 
suitable. Even when raw material melt leaks from a crucible, even if it perceives it promptly and stops a 
single crystal manufacturing installation The radiationnal-cooling time amount which the temperature in a 
manufacturing installation furnace falls and attains to safe temperature by **** also in 3 - 5 hours is 
required. Without making the raw material melt which leaked flow out out of a manufacturing installation 
furnace in the meantime, or making a furnace wall touched, certainly, it must hold with the member and heat 
insulator made from a graphite in a manufacturing installation furnace, and must place. 
[0008] Especially, in order to raise the semi-conductor single crystal of a large diameter in manufacture of 
the latest silicon semi-conductor single crystal, the heat capacity of equipment itself is also large, and by the 
time it stops the electric power supply to a heating heater, the temperature inside equipment falls and it can 
open safely, it is necessary for installation of the large-sized single crystal manufacturing installation which 
can hold the silicon melt of 100kg or more thing large capacity to also progress, and to perform still longer 
time amount radiationnal cooling by such large-sized single crystal manufacturing installation. It becomes 
important to make the member which needs to hold certainly, without leaking to the exterior the melt which 
flowed out with the graphite member which constitutes the interior of a furnace, or the heat insulator made 
from a graphite until whenever [ manufacturing installation furnace temperature ] reaches safe temperature, 
even if it is the case where raw material melt flows out of a crucible under such a situation with a natural 
thing, chooses a more reliable ingredient in order to hold the melt which leaked certainly, and touches 
outflow melt. 

[0009] Moreover, although it is in operation in training of a semi-conductor single crystal by filling the 
inside of a manufacturing installation furnace with reactant inert gas, such as low Ar, for protection of the 
components which constitute the inside of maintenance and the manufacturing installation furnace of single 
crystal quality From the raw material melt heated by the elevated temperature at the heater, matter, such as 
SiO (oxide of silicon) with fluxing action, has always evaporated. The graphite member and the heat 
insulator made from a graphite which have been arranged by these emissions in a manufacturing installation 
furnace may receive pervasion, and it may lose by pervasion while operating reinforcement and an 
incubation function depending on the class of graphite ingredient which forms each part material. The 
graphite member in the manufacturing installation furnace at which the outflow melt from a crucible touches 
is asked also for demonstrating the function stabilized without spoiling the function when a long duration 
pan is carried out to the emission which evaporated from raw material melt. 

[0010] In the semi-conductor single crystal manufacturing installation in view of such a problem, 
accomplish this invention, and according to a CZ process When hot raw material melt flows out of the 
crucible put on the interior of a single crystal manufacturing installation furnace according to an unexpected 
cause The manufacturing installation of the semi-conductor single crystal equipped with the graphite 
member arranged in the manufacturing installation furnace which has the function for hot raw material melt 
not to corrode the furnace wall of a semi-conductor single crystal manufacturing installation, either, but to 
hold raw material melt safely further, without making an outflow raw material flow out out of a stop 
manufacturing installation certainly in a furnace, It aims at offering the ingredient evaluation approach of 
the graphite member which constitutes the semi-conductor single crystal manufacturing installation which 
can choose appropriately the graphite material used as the ingredient of a graphite member suitable for it. 
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[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 1st mode of 
the semi-conductor single crystal manufacturing installation of this invention In the manufacturing 
installation of a semi-conductor single crystal which raises a single crystal with the Czochrlski method 
which has the heating heater for carrying out heating fusion of the raw material melt and raw material melt 
which were held by the crucible in the furnace of a manufacturing installation, protection of a manufacturing 
installation furnace wall, and the graphite member arranged for the incubation in a furnace etc To the 
graphite member arranged in the manufacturing installation furnace for protecting, holding the graphite 
member or the raw material melt which flowed out arranged in the manufacturing installation furnace which 

T^T?!, matt T al melt Which flowed out when a melting raw mat erial flowed out of the crucible 

which held raw material melt at least, and contacting a manufacturing installation furnace wall Bulk density 

membeT USmg 1SOtr ° pic 8ra P hite of 1 70 " 1 90 S/cm3 as an ingredient of this graphite 

* e graph uf T embe y Which is in the location which touches outflow m elt when raw material 
melt leaks from a crucible It is cold isostatic pressing (Cold Isostatic Press and Following CIP are called ) as 
an ingredient of a graphite member which it is desirable to choose and arrange the ingredient which cannot 
receive pervasion of raw material melt easily, and fulfills this condition. It is most desirable to use the 

property"on P 70 ^90 g^m3 P § manUfaCtUre Was Used md carried out and in which bulk density has the 

[0013] Since raw material melt permeates the interior of a graphite member quickly and a rapid cubical 

tZTTJ nS0S v?? f n ?fi to memb6r t0 Which bulk densit y touches raw material melt using three or 
ISli ^ f matenal 18 Created ' h Cannot become ^possible to maintain the function J the 

structure, raw matenal melt cannot be stopped in a furnace, but the metal sections, such as a manufacturing 
installation furnace wall, may be made to eat away, or the melt which leaked out of the equipment fSce 
may be made to flow out. Moreover, even if metaphor bulk density is three or more 1 70 gX^n exu^sion 
molding (Extruding Press) and the anisotropy graphites which carried out die pressing Zd T^mZdVuZz 

t^Zl^t^ > reSS) ° ther than an iSOtr ° piC there is a P robIe m in refpSof Endurance or S 

dependability that it is easy to receive pervasion of the emission which comes out of raw material melt at the 

SflnwT 8 Theref ° re ' [t iS SUitablC f ° r the components which mayTouch an 

outflow raw matenal when raw material melt leaks from a crucible that bulk density uses a three or more 

t'Jltw Tk P1C ^ P te , However ' since ' as for me isotropic graphite material with the value of bulk 
density high beyond the need, a manufacturing cost also increases on the other hand and it will become verv 

ESS? aV^T 118 t0 ?° Ut thr f 1 90 8/0111 iS a PP ro P ri ate for the upper limit of burdens]* ^ 
[0014] And m the graphite member arranged in the furnace of a semi-conductor single crystal at least The 

SSSf tOUCh ° UtflOW melt When raw material melt flows out of a cSle If the bulk 

densny which has the above-mentioned property makes a crucible base, a crucible support shaft me 
graphite protection polar zone, a heating heater, an exhaust gas pipe, and a molten-bath leakage saucer from 
Ae isotropic graphite of 1 .70 - 1 .90 g/cm3 Since neither deformation nor a cracking crackTs produced in a 
member even if raw matenal melt leaks from a crucible and it touches the graphite member in a 

member ^"bVheld ^ WMch fl ° Wed ° Ut Certainly ^ mese 

[0015] Moreover, in the single crystal manufacturing installation of a silicon semi-conductor, if bulk density 
makes and arranges the graphite member in a furnace with the isotropic graphite of 1 .70 - 1 .90 g/cm3 SiO 
oxide of silicon) which evaporates from raw material melt at the time of single crystal growth permeates 

nroducTdrs^ 11116 """I'" gr / dually : and ex P- si - of the cracking crack and membTr whS ie 
fm^hJtW Tf' ° r k Strcn S fa11 can be controlled. While the endurance of a graphite member can 
improve by this and it can be equal now to prolonged use, it becomes possible for the dependability of the 

mn P ^ 0mP S nen !f ,tS " lf t0 alS ° inCreaSe and t0 take *» cure of more positive melt leakage 
LUUloJ The 2nd mode of the semi-conductor single crystal manufacturing installation which manufactures a 
semi-conductor sing e crystal by the CZ process of this invention In the manufacturing instaSn ofT 
semi-conductor single crystal which raises a single crystal with the Czochrlski method 2 which has the heating 

cn?HhW TT 8 ° Ut h r mg ° n ° f thC raW material melt "* raw material melt which were held by the 
S3? id the l^r ° f 3 ™ ufectu ™« installation, protection of a manufacturing installation furnaS 
wall, and the graphite member arranged for the incubation in a furnace etc. As an ingredient of the eranhite 

the raw matenal melt which flowed out arranged in the manufacturing installation furnace which may touch 
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the raw material melt which flowed out when a melting raw material flowed out of the crucible which held 
raw material melt at least, and contacting a manufacturing installation furnace wall The rate of a 
dimensional change of the part which was immersed in the fused silicon melt less than 20 minutes 10 
minutes or more, and was immersed in subsequent silicon melt is characterized by using the eraDhite 
material which is 5% or less. 

[0017] When graphite material is sunk into the raw material melt same as an ingredient of the graphite 
member which may touch the hot raw material melt which leaked from the crucible arranged in the furnace 
of a single crystal manufacturing installation as the single crystal to raise, even if the rate of change of the 
dimension of the immersion part uses 5% or less of graphite ingredient, the semi-conductor single crystal 
manufacturing installation of the 1st mode of this invention and a single crystal manufacturing installation 
with the same description can be obtained. 

[001 8] If the graphite member to which the rate of a dimensional change at the time of carrying out fixed 
time amount immersion of the graphite material may touch hot outflow melt at raw material melt using less 
than 5 /o of graphite material is made, the property as a graphite member can be maintained without causing 
big deformation, a cracking crack and expansion, or a fall on the strength, when raw material melt is 
touched. Moreover, since it is hard to be eaten away also from raw material melt, such as SiO generated at 
the time of single crystal growth, to an emission, if it can be equal also to the use covering a long time 
enough and a single crystal manufacturing installation is made using the graphite member using such an 
ingredient, without the endurance of a member spoiling a function highly, even when raw material melt 
leaks from a crucible according to an unexpected cause, it can consider as a manufacturing installation with 
me nigh dependability which can suppress damage to the minimum. 

[0019] And when the melt immersed in graphite material is silicon, time amount immersed in melt in a test 
member should be made 1 0 minutes or more. As for the time amount which the big difference to the result 
from which it is acquired even if the time amount immersed in silicon melt cannot know the right property 
of an ingredient and is immersed for a long time beyond the need in 10 or less minutes, since silicon melt 
does not fully permeate the interior of an ingredient is not seen, and is immersed in melt in the test member 
tor the slack reason, it is efficient to stop that it is long in about 20 or less minutes 

[0020] | And in the graphite member arranged in the furnace of a semi-conductor single crystal at least The 
graphite crucible which may touch outflow melt when raw material melt flows out of a crucible, A crucible 
™h 3 ,? UPPOrt Sha ?; ? C P rotection P° lar z <™e, a heating heater, an exhaust gas pipe, and a 

3?™ I A' S T 6r u thC rat£ ° f 3 dimensional cha "ge of the part which was immersed in the fused 
silicon melt which has the above-mentioned property less than 20 minutes 10 minutes or more and was 
immersed in subsequent silicon melt makes from the graphite material which is 5% or less Since neither 
deformation nor a cracking crack is produced in a member even if raw material melt leaks from a crucible 
and it touches the graphite member in a manufacturing installation furnace, the raw material melt which 
tlowed out certainly by these graphites member can be held. 

[002 1 ] Moreover, for the purity of the graphite member used for the manufacturing installation of a semi- 
conductor single crystal, these graphites member to which it may be desirable to which that it will be a high 
grade if the effect of the impurity to training crystal quality is taken into consideration, and it may touch 
outflow melt is also "JIS. If the ash content when measuring by R 7223" constitutes using the graphite 
material which is 20 ppm or less, it can consider as the equipment which fitted semi-conductor single crystal 
manufacture more. 

[0022] The evaluation approach of the graphite material for semi-conductor single crystal manufacturing 
installations by this invention for getting to know the property of the graphite material for single crystal 
manufacturing installations is characterized by evaluating the property of this graphite material from the 
dimension or volume change of the graphite ingredient part which was immersed in the raw material melt of 
the obtained semi-conductor single crystal which carried out heating fusion in graphite material, and was 
immersed in raw material melt. 

[0023] In evaluating the property of the graphite member which constitutes the interior of a manufacturing 
installation of a semi-conductor single crystal A test sample is immersed in the raw material melt of the 
single crystal by which started the test sample from the graphite material used as interior material of a 
furnace, and melting was carried out within the manufacturing installation, the configuration and volume of 
an immersion part of a test sample are before and after immersion, and if it changed how or a dimension or 
the volume , s measured, evaluating appropriately will cut as a member of which part in a manufacturing 

° n Suit u able as a member which constitutes the inside of a manufacturing installation 
furnace, and usable. Since the pervasion degree at the time of raw material adhesion can be exactly known 
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when evaluating the property of the graphite ingredient which may touch raw material melt especially it 
m^M P 5 T ^ f ! Phi i e which ha * the property searched for more appropriately, 

t mav b™°nT' 2f ™u ^ ^ silicon or a silicon single crystal, and was dSe to do 

obS L !I? t melt immersed in the test sample started from these graphites material. A graphite can 
obtain an evaluation result by comparatively short time amount, if a reaction progresses quickly is 

Xcrmel^ wTcZ^ , C S T^ 6 ° f 3 ****** ^ 6ValuateS * e P r °P e ^' sinc ' the melt by 

wnicn melting was earned out is easy to be eaten awav 

[0025] 

[Embodiment of the Invention] Although the example of training of the silicon single crystal using a CZ 
process is given and explained, referring to an accompanying drawing for the gestalt of Operation o 'flris 
mvention below, this invention is not limited only to these, for example, MCZ which rJcTasZl 

iWalC^ft ^ Wh H 6 eVal , Uati ° n aPPr ° aCh ° f the ***** member used for *e manufacturing 
nstallation of he semi-conductor single crystal of this invention or its equipment impresses a magnetic field 

to raw materia melt - naturally it is possible to also use the manufacturing installation of the s^mf 
conductor single crysta using law, and, of course, it also uses for the m«mSfech^SSlati<Srfa semi- 
conductor single crystal winch used other CZ processes, such as a compound semictnductot farther --Tis 

[0026] Drawing^ is the outline sectional view showing the gestalt of one operation of the single crystal 
manufacninng installation of this invention. The manufacturing installation furnace ?2 of the! ngleWstal 
manufacturing installation 1 0 shown in drawin gj, controls the Temperature rise by the hot mdiSeatTf the 

S h a f er 1 6 ^ WWch 61868 the raW material melt M held in ^cible l^feL^SS^^ 
order to always consider as constant temperature, it makes dual structure manufacturing installation fornace 

furnace waS l^J^S *° ** * T^™*™ may be fl ° Wed back -anufaLring ; SSlZT 
furnace wall 1 2a may not become an elevated temperature between the walls of a duplex In the 

manufacturing installation 10 of this invention, as a cooling medium, it is flowing back and water is used 

[0027] Moreover, crucible 14made from quartz a which held raw material melt M in the centor of the 

interior of the manufacturing installation furnace 12 is arranged, and since this crucMe Mmade lom quartz 

a s a product made from a quartz, it is weak against an impact, and since it softens the cmSble made from a 

quartz itself when heated by 1400 more degrees-C or more thing elevated temperature border tTnrotect 

cn cibTHrnade fro ^.^ bto ^ **** b ™ de *° m the ~ 

crucible Hmade from graphite b is supported with the crucible support shaft 20 through the crucible base 

18, and vertical movement of it is enabled [ that rotation is free and ] by the cruc mle rotation drive 21 
attached m the lower limit of the crucible support shaft 20 crucioie rotation drive 2 1 

£2?« S ^* 18 ^f* 1 ^ poSsibilit y of touching raw material melt M is the highest when the crucible 

gVaph ite b fo^r^ SUPP °J S ?f *S T 3lS ° madC fr ° m ^ a P hite material > <*£ble 12made from 

P^tecting crucible 12made from quartz a is also combined and hot raw material melt M flows 
out of crucible 12made from quartz a, the isotropic graphite material of bulk density 1.70 - L90 gtm3 fs 

121^^ ° Td 7 t0 Pre K Vent tH /l the raW mat6rial melt M Which leaked from c ^ible 14made from 
quartz a to he bottom side penphery of the crucible base 1 8 turns to the crucible support shaft 20 

protruding hne 18a which becomes a convex toward the bottom is prepared ^en Taw ma Serial melt M i, 
beginning to leak from crucible Hmade from quartz a and the crucibleTase 18fa anTJTa St«ed 
preventmg leakage melt turning to the crucible support shaft 20 as much as possfbte a^d it wJS 
l^f S "PP° rt shaft 20 > and ^ginning to leak out of a furnace by this protruding 1 ne 8a 
[0030] On the other hand, immediately, the heating heater 1 6 made from the graphite fof \ of graphite 
crucible 14b ] carrying out heating fusion of the raw material melt M outside Srf^^gS£ B 
heater 16 is supported by the metal polar zone 22 which supplies the current whfch heats a header Xn 
there are protecting from the elevated-temperature ambient atmosphere in the m^Z^no Ss^on 
furnace 12 and an outflow of the raw material melt M from crucible 12made from quartTa ft^ SneTto the 
heatmg heater 16 through the graphite protection polar zone 24 so that pervasio "bySage me It may not ne 

00? ,T?' a H d , v e metal ^ Z ° ne 22 iS P erformi "g the electric power supply to the heS £a er l 6 
003 1] In add-on ,n order to prevent also heating the metal polar zone 22 beyond the need coohng water 

is flowing back like the manufacturing installation furnace will. Moreover when raw 2ZS3?f 

revealed also to the periphery section inferior surface of tongue of the 

from cnicib e 14 a, protruding line 24a which goes caudad and becomefa convex ha ^So^SLd^d L 
raw matenal melt M which has carried out the lower stream of a river from ^ upper SS^^n, 
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line 24a can be guided to the molten-bath leakage saucer 26 appropriately installed in the lower part of the 
manufacturing installation furnace 12 so that it may be transmitted to an electrode etc. and may not leak out 
of a furnace^ And since the heating heater 16 and the graphite protection polar zone 24 also have very high 
possibility that melt **** when raw material melt M leaks from crucible 14made from qua^Tthe^are 
using the isotropic graphite material of bulk density 1 .70 - 1 90 g/cm3 * 

5S 2° 1 57 n,0r 5 J? peripher y of the heatin 8 heater 16 was equipped with the heat insulator 28 made 

SSSl-Sffi^l 5 H FTU S ° T ^ r3diant h6at fr ° m the - Cubation in * e manufacturing 
ESS ? i and heater 1 6 mfl y not hit direct ftornace wall 1 2a 

[0033] And while the molten-bath leakage saucer 26 is arranged at the lower part [ of the interior material of 
a fiirnace which constitutes the inside of these manufacturing installation furnace 2 ], and bottom ™Tof 
the manufacturing installation furnace 12 and protecting **** 12b of the manufacturing install fSnace 
12 When raw material melt flows out of crucible 14a according to an unexpected cause The duty hoS 

T£rf 18 b ° me "J? raW material mdt M hot ^ col,ectin g and catching outflow meh M on this 
mohen-bath leakage saucer 26 eats metal furnace wall 12a away, or it prevents beginning to leak out of the 
manufacturing installation furnace 12 and the temperature in a furnace falls to a safe temperature since ftis 
such the isotropic graphite material of bulk density 1 .70 - 1 .90 g/cm3 is used as an ingredient the molten- 
bath leakage saucer 26 also with the equipment of this invention greaiem or me molten 

bottom wall nwlf ,eaka 8 e H saucer 26 to protect the interior material 22 of a furnace which 

bottom I Ml / man " factunn 8 installation furnace 12 was protected, and also was prepared in 
™ uVon ' , 6 ' a metal eIectrode > the P° ,ar zone 24 made from a graphite, the crucible 

"ZctstL Lmt^T ^ Pip6 , 30 ' and i he Part ° f the moIt -bath leakage saucer 2 " 
moStS members has become annular standup partial 26a so that those parts may be surrounded 
[0035] Moreover, ,n order to exhaust the gas installation tubing 28 which introduces inert ^aVinTw^ at 

iiSso fon^n T£ m tr ^ u T >U sen 3 1 - conductor sin ^ crystal, and its gas, the exhaust gas pipe 30 
is also formed in the lower part in the manufacturing installation furnace 1 2 so that the molten-bath leaka^ 

was made into the structure whirh 
discharges the gas in a furnace outside from the exhaust gas pipe 30 in which gas was formed bv a sink and 

river mtht t! , I 2 * 7 hlch f above the manufacturing installation furnace and a lower stream of a 
"Sf be earned out towards raw material melt at the time of operation 

[0036] Since this exhaust gas pipe 30 may also touch outflow melt when raw material melt M leaks it is 

Lsity IT 0 ! ?o S l by f 6 mate , nal S ° th3t * mak6S fr ° m the isotr °P- « matS oftuk 
• » fi? " L ^ Cm 2' ° r the metal Sectlon be Protected like the above-mentioned graphite member 
in a furnace when an exhaust gas pipe 30 is a metal. When an exhaust gas pipe 30 i ; made from theTnTle 
crystal manufacturing installation 10 of this invention by the isotropic Japhhe ma^riTl rfftTS^ve 
mentioned property and the raw material melt M which leaked attains even the mouTn -bath leaka/e s'aucer 

feaCe' sauce ST A " 7* ^ "* UP ^ *" ^ ° SSis occtf^S^SS^ 

eakage saucer 26, the exhaust gas inlet port 3 1 is located up so that it may not flow out of the exhaust ea* 

inlet port 31 of an exhaust gas pipe 30, and in order to receive the raw material meh m SmTK, 
upper part of an exhaust gas pipe 30 further, the upper limit wall 33 is Srmed n the upp^HmU of ^ 
exhaust gas pipe 30. Protruding line 33a which goes caudad and becomes a convef pXdes a^d Ae melt 

™£ h r, th t UPPer Hmit WaH 33 is ^^itted in this protruding line 33a, andXo^ght to^t in to 
molten-bath leakage saucer 26 so that leakage melt besides may nofleak from the exhausfgas^ nl It Z £ 

mn^f"^ SeCti ° n u inferi ° r SUrfaCe ofton ^ e ofan end wa » 33 outside g P ° rt 31 

SanSI 1 ^?* 1 °w /" £ TT£ n ' buIk d6nsity ° f & a P hite material mea ™ the mass per unit volume of 

less of ^ also has an usab,e rate ° f a d — nai cb -~ f 

[0038] In order to raise a single crystal using the semi-conductor single crystal manufacturing installation of 
££?£^%£E^ Polyps talline silicon raw material is prepared in " 
crv^tal hv^fnl f d,mg I the m f ld , e of a fomace Wlth in ert gas, the raw material melt M which raises a single 

(un-,llustrating) attached ,n the wire lower limit is immersed in raw material melt M. ^ 
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[0040] Moreover, the erosive evaluation to the raw material melt of the graphite material used as the 
ingredient of me graphite member of this invention One-side X produces the immersion test sample T of the 
shape of a rod which die-length Y shows to drawing 2 which is 100mm by 20mm around from the graphite 
material used as a member. Change to seed crystal and this immersion test sample is attached at the tip of 
mXl lT m ^P™*?™* installation furnace 12. After making the inside of the equipment 

furnace 12 into the conditions of the ume of single crystal growth, and an abbreviation EQC, the tip of the 
immersion test sample T made it descend calmly, and was immersed in the test sample T untilif sank in raw 

^V^l?^ In addition ' in *™ ' * e same as ** of or a « 

I^V e t ^fSH ten ^ ined 3fter the t6St S r ple T Sinks in Specified raw material melt - the test 

sample T is held m the condition as it is, it pulls up from Melt M after that, the rate of change (deltad) of the 
dimension of this direction before and after immersing in raw material melt M is measured, an ^evahaation 
mn^ S,VeneSS " pr0 ° f ° f * e t6St Samp,e to raw material melt M j s performed evaluation 
[0043 In addltl ° n ' the rate ° f 3 di mensional change (deltad) is calculated by the following type (1). 

[Equation 11 

Ad = Xz ~ *i x 100(%) (1) 

meltlnd 'jt^^H ™* ^ ° f ^ ° f sam Ple T before being immersed in silicon 

melt and X2 are the width of face of the test sample T after being immersed in silicon melt. 

SoSZhi fc^^ Sid t Pr ° dUCed [ bulk density J me Version test sample with a die length of 

IXSFi ^^"J ar T d fr ° m the 1SOtr °P ic ophite material of 1.74, 1.77,and 1.85g/cm3 
IpTe to a Sl a 2 th a e nH P h ° f 3 PUH - U h P Wi l e ofa manufa ^ring installation as showed t^ese immersion test 
aSr mhn f^Sf, 2 ' k, Tf** t0 the ° mcMe Upper part in a manufacturing installation furnace 
ool wwltil P r * m u d& ?T 3 qUartZ in a manufacturing installation furnace with 1 0kg 
polycrystalhne silicon after that, the heater was heated and it dissolved and melt temperature ohLwH th„ 
raw material melt of the silicon around 1 420 degrees C temperature obtained the 

Sre'andafter ZZ^ 7^ whichmelt temperature was stabilized, and it was being begun to roll a 
! ' ~ r takm S down the immersion test sample to right above [ melt side ] and warming it for 30 

7SS^S& ;LTun ,mmerSed ; n f mClt 20mm " thC di ^-Hth direction. a! er wmdmg 
samnle from m.ltt f ? P ,1 P ^ f ° r ^ tCSt Sample calmI y for 10 minutes and taking out a test 
Surete^nH melt appearance observation according sample temperature to change 

measurement and viewing of the dimension of a return immersion part was gradually performed to ordinarv 
temperature, and the property of graphite material was evaluated Squally performed to ordinary 

[0048] the abbreviation as shown to Table 1 and drawin g 3 by this evaluation before the rate of a 
dimensional change stops at the isotropic graphite^terial of 1 .70 g/cm3 t^^STaSfndther extreme 
expansion nor a cracking crack is observed but being immersed in raw material melt - th same 
configuration was maintained. 

extmZn Lf/ com P a ^fn) Similarly, with the anisotropy graphite material according [ bulk density ] to 
extrusion moldmg of 1 .65 and 1 .68 g/cm3, 1 .68 g/cm3 carried out die pressing and bulk densitv onvWH 
the immersion test sample of the same configuration for the example l &on^S^^^^M 

roiSrffi r u imm ? rsion to silicon melt under the same conditions as an exam^eT 

[0049] The result was as being shown in Table 1 and drawing 4 , and what the rate of a dimensional chanee 

anH^T^r 6ded 5% in 311 Sam P Ies > and the cracki ng crack produced intoS?S^SSon3 

a 0050] e C ° nf,gUration dum » ed a Iot (expansion) were ****** immersion part, 

[Table 1] 
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[0051] (Example 2) Next in the graphite member arranged in a manufacturing installation furnace when 
raw matenal melt leaked from a crucible, bulk density made from 1.74 - 1.77 tfcm3 ash content made Ae 

tz™L7*:*7;i^ w f ?. may r ch raw r eriai meit ' a crucibie ^ ■ 

a heating heater the graphite protection polar zone, the exhaust gas pipe, and the molten-bath leakaee saucer 
from the isotropic graphite material of a high grade 20 ppm or less, and it was used fo ma^ufactoe of a 
silicon semi-conductor single crystal. manuiacrure or a 

[0052] And in raising a semi-conductor single crystal, it turned out that a crack goes into the crucible made 
from a quartz in the place where about 80% of raw material became with melt about Z ^W^h^ 
silicon raw matenal when 150kg preparation melting was started, and melt is beginning to SSm 7 
crucible at the crucible made from a quartz with an aperture of 60cm. The heating heat! r wallurneToff 
immediately, and when the temperature of the cooling water which is carrying out famac7Zn reflux for 

SXll d^etc^' CSPeCially abn0rmallti£S W6re ^ -n^ugh^ 

r,^ 5 hL^ a th ° Ugh SiHC01 l- T 1 ab ° Ut 8 ° kg had solidified ° n Ae molten-bath leakage saucer put on the 
pars basilans oss.s occipitalis of a manufacturing installation when the manufacturing LdSwT 
disassembled and the outflow situation of raw material melt was checked, after th ?tempe m^nsTd^a 

floTed a n^ n8 , ln ^ llatl ?, n fe " 1° ^ thC ° rdinary tem P^ture, there is no trace tha me r^ateSal which 
flowed out leaked from the molten-bath leakage saucer further, and the furnace wall was protected 
completely. Moreover, when the crucible made from a graphite and crucible b ase wSar^sfdered that 
the outflow raw matenal from a crucible touched, and the molten-bath leakage saucer w« ota™5it 

a^rSST SlgnS ** ^ matedal m6lt r6CeiVed ™* no^eTbutblg 
[0054] In addition, this invention is not limited to the above-mentioned gestalt of operation The above- 
mentioned gestalt of operation is mere instantiation, and if it has the same configuration subs^tially with 

same effectiveness is done so. no 
m05?i fo^exaJ nT M^'vT 8 mClUded by the j echnical ran 8 e of this invention is undoubted. 
™ material S al^h t'ryT* * Sen V: C ° nductor while impressing a magnetic field to 

raw matenal melt although the CZ process which raises a sing e crystal without imoressine a macmetip fi^M 
to raw matenal melt for the manufacturing installation of the LmSonducto ^S^^rf toS^ 
wa mentioned as the example and explained - it cannot be overemphasized that the same effeSwenTs s 
acquired also in the manufacturing installation of the semi-conductoV single crystal using Lw ^nd Suah 
the property of a graphite member that the method of evaluating the property of the graph t Member ^ used 
for the semi-conductor single crystal manufacturing installation and LmlcJnductor^ngle^ 

"Z^ST a T° n0 v MS alS ° C ° nStitUteS the manufacturing installatio^ ofTem -conductor 

r2SchSedS2S nrocet v? ^ * T^"* /' 6ValUated ' natUrally il is available ' e ven when 
GaAs crvsfal Jw ] ^i'??' f° r ,f xam P ,e to trainin S of compound semiconductors, such as a 
uaAs crystal, the effectiveness can fully be demonstrated 

[0056] 

[Effect of the Invention] If the manufacturing installation of the semi-conductor single crystal bv the C7 

process is made into the structure of the equipment of this invention as stated abote ^Inclneith^r W 

deformation nor a cracking crack is produced in a graphite member even if the raw ma^afmelTwhlch ha, 

erosiveness in the graphite member which constitutes the inside of a manufacwrn^Tns^ 

touches Even if hot raw material melt leaked from the crucible arran^hv th^l i! 1 

in an e.uip^n, w hi ,e „e,„ 8 ab,e •„ M ^Sa^SS a 
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molten-bath leakage saucer arranged in a furnace in the raw material melt which leaked, correctly After 
checking the leakage of the raw material melt out of a crucible, long duration until it stops a manufacturing 
™ fl n n Q ten Wature in a furnace falls to safe temperature is covered, and it becomes possible to 
stop outflow melt in a furnace certainly by these graphites member 

[0057] Since it is lost that the raw material melt which leaked from the crucible by this flows out out of a 
manufacturing installation, insurance can be coped with at a trouble, without exposing the operator who is 
working about [ that it becomes avoidable to damage equipment by the hot melt which flowed out] and 
near the equipment to risk. J ' 

thr^l F Kr h , erm ? e ' S i n ° e l! be u° meS With ° Ut me erosive hot raw material m elt which flowed out of 
the crucible touching directly the metal manufacturing installation furnace wall which flowed back cooline 

water, a heater electrode a crucible driving shaft, etc., serious disaster, such as a phrea "c explosTon wh Sf 

ESS? I W ^ I h0t h r d 18 mixed With COolin g media > such as wate r, is also avoidable. 
[0059] And if the graphite ingredient used as a graphite member in a single crystal manufacturing 
insolation furnace using the evaluation approach of this invention is evaluated, the graphite ingredient 
the H en** A ?S manufacturin 8 installation can be known now simplylnd more and 

£e dependability of the graphite member arranged in these manufacturing installations will also improve 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1 ] 
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[0024] cn6«l»*t3&>6«J0aL^Xh 
3>*IS**»*LrTr*/clB**ffl(riTfeJ:C». MIS 

jKjimk xbun& is v^^mmtcmmox 

[0 02 5] 

[ 0 0 2 6 ] H 1 tt. *»W©*|g««fiKiB©— 
KfiKIS 1 0 C7)iS3&^g^ 1 2 tt % 53SH^^d< 1 4 a 

[0 02 7] SJiSUgjF 1 2 COrtSptfix^cc WM*Sf 

»jRM*JRSl/fc53?»^t>5Kl 4a#ffiH£ft-C:te 
0, C©53E«^^**1 4 a 13:5388^*4 Ci3^6j» 

4 b \t)l 7^18^lT;l/^ #3fc»tt 2 OtCcfc^T 

s jvc o . ;u **3t^F« 2 o ©t^c aw* w 6 n 

[0 02 8] 1 8 £^#30$** 2 0 t>mStf 

mSHiW^^l 2bfeWT, 55eSJb?sKl 2 a ^6 



(5) ^20 02 - 68 88 6 

8 

0-1. 9 0g/cm 3 CD^tt||ig^%^ffl^T^ 

[0 02 9] 1 8CDT®Jffl^fiSCC«5^ 

SM^tfTl 4 a*>6fflti/cJHI4K}KM*OU^#3t^tt2 
0tcEI0iitr(D*l»±'r-S/c«>. Ttcfr#>-?TCi<t$:& 

10 8 a«:<toTiiiSiSKdS;l,^^5:}#tt2 OK0 

[0 03 0] — HfB^tf 1 4 bOiSC^lBltctt/a 

.iass*«*&-rs^fli«6o«ffiss2 2tcj:-?T3S:x.e>n 

T0>£. £JKKS&W2 2». »iB£S£H 2|*iCr>KiS 
fI^6SSf^cii, 53SS!Ji/^#l 2 a^6cD 
JHfcHttfflEM^iS tH# * o /c*I^ &c iBSBBK lc <=fc 5 ff A £ 
20 S^«CC»J:5*C|S^&«a*6aJ2 4«r^L'rSn<ftt-dr 

[0 03 1 ] ^ilSamgSP 2 2 fesj:*JEU:K:flj«t 

asssnrc^s. a/c, nt8«a««siJ2 4(z>ja«»T 

4 atc<tor±^6T»Lr*feJSS»»M*a§!J«: 
30 8i»^ 1 2 CDTSlHCggga: nfc»«tlft Willi 2 6 fC 
J»«Ctm&. ^LT. HIS 
SSSSSP 2 4 «>S3£K^^# 1 4 a *>6SSBHKM3&s 

WSttl. 7 0-1. 9 0 g/cm 3 (D^14M 

[0 0 3 2] Etc, »nJ»fc-# l 60j^JH(C(ilMfiHO 
»f^«2 8^ftftb. ^jS^g^l 2f^cDSS<tfc-^ 
1 6«»6<DfM4Mh3&SjESjpa l 2 a ccftfc&ttoj: ^ 

h*»m 2 6 *siEa s tiMfemmip i 2 ©gg 1 2 b ^ 

«K*T££<!b&K: % ^(DJ^HtCcfcO^^^Kl 4 a*6 

Jss»ffl!*«sEUjLfcj»^«. ccommti&ttmz etc 

tt5HlllBttM€JB«)«»jI:8e>SC it'MOMiM^ 
^Jl^CD^Ig l 2 a $«tUc 0 t?i§i|g£? I 2 fl-^i! 

«ca**>ei. *»woKKrfe»ignswjni2 6<ott» 

50 <hLT, ^Sftftl. 7 0-1. 9 0g/cm 3 ©5J 



(6) 



[0034] c (ommti&vm 2 6 itm&mmip 1 2 © 

rtSPft. ^l^.«^eii5!Sffi2 2. UlSiJlmfiigp 2 4 . ;l/ 

•>^^W2 oscfgf^/x'ga o *&mt ZiZmifitb 

*i6©gp#£^BirSJ:^tSt*©3:_t9g|5#2 6ai 

[0 03 5] **f*^ft©*jj^fet»TO«g 
2S£f*Fl 2F«3€r^rgtt^x-epfcL-T^<&?f ^fcfe. 
S£*3£gl 0tc«^rSt4^x*^rttc^Ar^*'x«A 
§2 8 t . £gfft-T3fci£>CCSi!j^g^ 1 2 F*J 

©TSu*c»«Bisnsw]m2 e^airrsj: 5tcgf#*g 

A L maiStc |Sj vt X Tffif £ <fc b ic ijx Zjpfy icm 

[0 036] C©i^f3 O femgSjgM^SnfcJS 
KSPMiraSK. *>3«flti. 7 0-1. 90g/cm 

*©*sj:i>., *!%^©^Si3Jg^g i o -ctJgf^xg 

3 o ^±ga^tt©^^ri4ni8«-c^ o . ahfcffittjMft 

M#&i§ft§W m 2 6 *T'ii6/cBt(cgf*-^*3 0©jP 
#*AD3 l&%tiiLliiL,rj:i,>J:>?mtfzm3 0Z-mffitl 
6©Jgg)5^63i^$-t*rgf*-XAn3 1 £_t}7 
fc&g3#. MCcttgf^^3 0©±^6?|%t:< ^ 
IWWKMfcSW £ fca&fcgf # *g 3 0 ©±^(Ctt±JS 
If 3 3*5^^tiTC^„ C©±^3 3©m§PT® 
taigf#J*AD3 1 *>6«i$a&i&#m£i§*T..5c £©& 

T^C(Sjorei<i:^S?^3 3 a*s^$n 

[003 7] ft^ ^WtC*JC>rHSSW©*3mgi 
tt. JMSttOJftttttttigfc 9 Ojtft (g/cm 3 ) ©C 

££t,>5„ for, cnemsgwo^i^r^^ 

{ fc^*i 5 % t(T©!!$8 nJ#gT-& £ . 
[003 8] ±£Lfc*9H8©¥«fMl|g l B8j£$^;g 

JRHMKM«fP«. 

[003 9] ±**»6HIS»«l±tf SfcA© 



10 



20 
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[0040] £/c. *^©HI8gl5«©^i^s^|s 

W*>6 1iaX*5 2 0mmE3*rS$Y7jsi OOmm©0 
2tc^r««©««T-^h^f4T*^$Sb. S$Sol(c# 
*TC©g*If x hKf4£iJ>mg£J 1 2l*9©3l±tf<7 
-r 3 5 <r>5fe4gtcH?0-f^^. ggj^ i 2 rt£*ttAtf 
fiS;B$ia5^©^fr<h O/c^CC, SzS^X hSMTO* 
JftftS2 0-3 0 mmS^ftttifl^tttrSTft^KftT 

h5S^T©a«?r?f^/c. 02CC*JC> 
T. Hli|SJ-XttSWH8Hs*ttlSI-Jf#-c5%3nrt» 

[004 1] fx h^4T*s^a^^^Ki>tA/c 
©l5l^l6l©^1S©^ft^ (Ad) *S'J^l/. mHMM 

[ 0 0 4 2 ] ^fa^ft^ (A d ) ttTIBSC ( 1 ) 

[0 04 3] 
[^1 ] 



Ad- X ' X i xl00(%) 



(1) 



30 



[0^0 4 4 ] a; ( i ) {cte( f irx 1 tt^yn>BiRtc» 

[0 04 5] 

immm (mmmi > ^sss^ 1. 74, 1. 7 

7. 1. 8 5 g/c m J ©^tIlgW6 1 2^2 0 
mmEH^rg^ 1 0 0 mmCDiS^xX hI*ft£ffcKL 

C0 04 6] cn6SSr^f-^I2^UcJ:^ 
- * «Utj§^ L . K«a«*S 1 4 2 0 'cm&coi 



40 



50 



[0 04 7] «*jaK*s$3£bfc<tC5T?3l±W»7-r+' 

[0 04 8] COfMTi**l 403CC^^n^ct^ 
fC, 1. 7 0 g/cm a CD^&¥iS«riJ-^^{fc^ 



(7) 
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atrnt i > mmic, i . 6 5 % 2 . 6 8 g 

#1. 6 8 g/cm J OSJ¥L ia»(c J: SSJJttaffit* 
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* [0 0 4 9 ] feUteJt lRzm4lCmTm*)-e$>Q i ± 
[0 05 0] 

til] 









\ (g/cm 1 ) 






mien 

♦ 1 






1.74 


1-2% 






1.77 


1-2% 






1.85 


1%ttT 










1. 65 


596U± 






1.68 


5%U± 






1.68 


5%U± 





[0 0 5 1 ] (%KM2 ) iSig«g^fci3a-r 

*lf, »iltigWini«:^safS*il. 7 4-1. 77 g 
/cm 3 , 2 0 p p mfilTOiB>fiK(D^eftJll& 

[0 0 5 2] IT, *^f*m^ B Q H C0W^^^^ CC^/c 
1 5 0 k gf±ii*«H*H>eL//ciC5, ^?8 0%coM 

ri,>z>ft&7k<Dum$:mmLtc±c*>. 2*c 
[0053] mmmmftm<Du&&i%ujS:< s-cstl 

JfflCcttfcJ:*8 0 k swi&<DUV *>iP&mLX l>tc 

[0054] *»Wtt±EL/cHigC!>JB!BK:|RS 
[0 05 5]«A«. *^KO*2gf*m^ H H a CO^it^g 50 



S9$-c<>fcc». fur, *AW0^«Mii£A»fi« 

[0 05 6] 

&s2fttc)\,ytf&^u<DmmMm&mtitc± ox 

fe. «n/c^ttfflE*^p«jccieH3n^:«iinswiiii^ 
m&mm z f?it l ft cdba«s$± a tc 

[0057] cfrt,cj:^xjvy#fr%mtotcmnmm& 
»aa<r»c^T^sffijiia*ftBitcs6-r 

JO 0 5 8 ] KKtt % JU^sK^6*nWfcfRAtt<DjS^ 



(8) 
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5 c tic J: -.rgc &^^%*<D£*ftj£#6 @ jK 

[0 0 5 9] fit, *SW©Wffi&&*«c»T*B» 

[H®CD^*ft|^BJ] 
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[02] mt&mi commix ncm^ztittm&mm 



* [03] mmmiKwiztiitm&tDimrxhimv 
[04] tb««i tcfc^saiiRaoaen^^ hK»© 

1 0 : HjS&8£*. 14a: 14b:l 
*fl«^tf. 16:Mb-^ 18 18 
a : 2 0 : Jb?#XJ«N. 2 1 : JVy^mKSm 

mm, 2 2 : &mmmmm> 2 4 : m^mmm^ 2 

10 4a: 2 6 : »jmswna. 26a : £_hDgp 

^ 28: KMft 3 0 : #*/** % 3 1 : 

33:±HUt % 33a:^ 3 5 : 5Lbtf«7^ + 
M : flKMttfc T : gjfrX F-K&. 



[01 ] 



[02 ] 



[03] 



(9) 



#1320 02- 68 88 6 



4G077 M02 BA04 CF10 EC25 KA12 
PA16 



